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communication system 1 for wireless communication. The
network node 2,, 2,; 3,, 3,, is configured to utilize a first
bandwidth, B, allocated in accordance with a first commu-
nication standard, wherein a first carrier and a second carrier
are allocated within the first bandwidth B,. The first carrier
has a first bandwidth, B,, .., and is configured to operate in
accordance with a transmission format of the first commu-
nication standard, and the second carrier has a second
bandwidth, B,,,, /..., and is configured to operate in accor-
dance with a transmission format of a second communica-
tion standard.
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1
METHODS AND DEVICES FOR CARRIER
AGGREGATION IN A WIRELESS
COMMUNICATION SYSTEM

PRIORITY

This nonprovisional application is a U.S. National Stage
Filing under 35 U.S.C. §371 of International Patent Appli-
cation Serial No. PCT/SE2012/050570, filed May 28, 2012,
and entitled “METHODS AND DEVICES FOR CARRIER
AGGREGATION IN A WIRELESS COMMUNICATION
SYSTEM.”

TECHNICAL FIELD

The technology disclosed herein relates generally to the
field of wireless communication systems, and in particular to
carrier aggregation within such wireless communication
systems.

BACKGROUND

Rel-10 of Long Term Evolution (LTE) supports aggrega-
tion of multiple carriers in a communication system. With
carrier aggregation, a wireless device may receive informa-
tion on multiple contiguous or non-contiguous carriers on a
downlink and similarly send information on multiple carri-
ers on an uplink. In Rel-11, additional carrier types, possibly
having features that are only accessible by wireless devices
compliant with Rel-11 and later releases, are under study.
Such carriers will be aggregated with legacy Rel-10 carriers.
In Rel-10, a new carrier type has to be aggregated with a
legacy carrier type.

As illustrated in FIG. 1, it is possible to aggregate the new
carrier, also denoted non-legacy carrier NL_, with a legacy
carrier. With such non-contiguous carrier aggregation inter
component-carrier interference is reduced by virtue of the
frequency separation between the two carriers. The fre-
quency separation also enables the use of respective filters in
the receiving part to further suppress interference from one
component carrier onto the next.

However, one difficulty arises in that different frequency
bands are typically allocated or sold to different operators.
The operator may then own certain frequency bands, but
may be regulated to use a certain technology, or have to
fulfill certain criteria set up by e.g. International Telecom-
munications Union (ITU) and/or governments. For e.g. such
reasons many operators do not have the proper type of
spectrum for deploying such non-contiguous carrier aggre-
gation, with e.g. a narrow band legacy carrier and a wide
band non-legacy extension carrier.

Further difficulties arise when trying to meet the desire of
providing backwards compatibility, e.g. when aggregating a
new carrier type with a legacy carrier type. When using
contiguous carrier aggregation it is important that the signals
from the two component carriers reach a receiving part with
approximately the same received power, otherwise the
receiver cannot properly tune automatic gain control set-
tings. Further, for e.g. LTE, wherein cyclic prefixes are used,
the two component carriers must also use the same cyclic
prefix length if the component carriers are to remain
orthogonal, and the signals must reach the receiver with
approximately the same timing. Thus, if the carriers have
different cyclic prefixes, they will not be orthogonal and will
thus interfere with each other.
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2

Carrier aggregation thus entails several challenges to be
overcome.

SUMMARY

An object of the invention is to overcome or at least
alleviate one or more of the above mentioned problems.

The object is, according to a first aspect, achieved by a
network node of a communication system for wireless
communication. The network node is configured to utilize a
first bandwidth allocated in accordance with a first commu-
nication standard, wherein a first carrier and a second carrier
are allocated within the first bandwidth. The first carrier has
a first bandwidth and is configured to operate in accordance
with a transmission format of the first communication stan-
dard. The second carrier has a second bandwidth and is
configured to operate in accordance with a transmission
format of a second communication standard.

In an aspect, new non-backwards compatible functional-
ity can be introduced within spectrum allocations that are
already defined for operation according to the first commu-
nication standard, e.g. according to a legacy communication
system standard. The introduced in-band carrier aggregation
enables smooth introduction of non-legacy features with
existing spectrum plans. That is, the second carrier with a
second bandwidth, e.g. a non-legacy bandwidth within the
legacy bandwidth, can be introduced within a frequency
band owned by the operator. The first carrier, e.g. the carrier
of the legacy bandwidth, may be configured for providing
coverage for legacy user devices while the carrier of the
non-legacy bandwidth may be configured for low-power
communication with the user devices.

Further, contiguous carrier aggregation can be efficiently
deployed with new non-backwards compatible carriers in
e.g. a low power cell layer. Signals from legacy and non-
legacy layers are received with similar, or approximately the
same, power at a user device. Thereby inter-carrier interfer-
ence is reduced.

The object is, according to a second aspect, achieved by
a method performed in a network node of a communication
system for wireless communication. The network node is
configured to utilize a first bandwidth allocated in accor-
dance with a first communication standard, wherein a first
carrier and a second carrier are allocated within the first
bandwidth. The method comprises utilizing the first carrier
for providing access to the communication system for a user
device. The first carrier has a first bandwidth, and is con-
figured to operate in accordance with a transmission format
of the first communication standard. The method further
comprises utilizing the second carrier for communication
with the user device. The second carrier has a second
bandwidth, and is configured to operate in accordance with
a transmission format of a second communication standard.

Advantages corresponding to the earlier mentioned for the
network node are achieved also by such method.

The object is, according to a third aspect, achieved by a
computer program for a network node of a communication
system for wireless communication. The network node is
configured to utilize a first bandwidth allocated in accor-
dance with a first communication standard, wherein a first
carrier and a second carrier are allocated within the first
bandwidth. The computer program comprises computer pro-
gram code which, when run on the network node, causes the
network node to perform the steps of utilizing the first carrier
for providing access to the communication system for a user
device, the first carrier having a first bandwidth, and being
configured to operate in accordance with a transmission
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format of the first communication standard, and utilizing the
second carrier for communication with the user device, the
second carrier having a second bandwidth and being con-
figured to operate in accordance with a transmission format
of a second communication standard.

The object is, according to a fourth aspect, achieved by a
computer program product comprising a computer program
as above and a computer readable means on which the
computer program is stored.

Further features and advantages of the invention will
become clear upon reading the following description and the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates non-contiguous carrier aggregation.

FIG. 2 illustrates schematically an environment in which
embodiments of the disclosure may be implemented.

FIG. 3 illustrates several examples of legacy carrier and
non-legacy carrier allocated within a legacy bandwidth.

FIG. 4 illustrates an aspect of the communication system
of FIG. 2.

FIG. 5 illustrates an example of a new carrier using
extended bandwidth in sub-frames of a legacy cell.

FIGS. 6a and 65 illustrate examples of non-contiguous
non-legacy carrier.

FIG. 7 illustrates an exemplary communication system
deploying frequency re-use in an aspect of the disclosure.

FIG. 8 is a flow chart over a methods implemented in a
network node.

FIG. 9 illustrates an exemplifying network node compris-
ing means for implementing embodiments of the methods.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following description, for purposes of explanation
and not limitation, specific details are set forth such as
particular architectures, interfaces, techniques, etc. in order
to provide a thorough understanding. In other instances,
detailed descriptions of well-known devices, circuits, and
methods are omitted so as not to obscure the description with
unnecessary detail. Same reference numerals refer to same
or similar elements throughout the description.

As used herein, “carrier bandwidth” refers to the fre-
quency of a carrier onto which one or more signals is/are
modulated. A carrier may comprise a single carrier occupy-
ing the specified bandwidth (e.g., a spread-spectrum carrier),
or may comprise a plurality of subcarriers which collectively
occupy the specified bandwidth.

FIG. 2 illustrates schematically an environment in which
embodiments of the disclosure may be implemented. In
particular, FIG. 2 illustrates an exemplifying communication
system architecture, wherein aspects of the present disclo-
sure may be implemented and which may benefit from
aspects of the present disclosure. The communication
system 1 comprises a number of primary radio base stations
2,...,2, eg eNBs, also denoted enhanced node B, in
Long Term Evolution (LTE) system. In the following such
primary radio base stations 2, . . ., 2,, are denoted primary
radio nodes 2, . . ., 2. The primary radio nodes 2,, . . .,
2, may be implemented as remote radio units (RRUs). An
RRU typically refers to a device comprising mainly radio
frequency (RF) components such as antennas, filters and
power amplifiers and less intelligence, i.e. less processing
capabilities. The RRU is thus typically responsible for the
RF functionalities. A controller 4 is then provided compris-
ing more processing capacity and controlling the primary
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4

radio nodes 2,, . . ., 2,. The controller 4 is thus adapted to
perform the rest of the functions of a typical base station
such as signal processing and radio resource management.
The controller 4 and the primary radio nodes 2,, . . ., 2,
connected to it may thus be considered equivalent to a base
station in a cellular network, e.g. equivalent to an eNB in an
LTE system as mentioned earlier.

The communication system 1 further comprises second-
ary radio base stations 3,, . . ., 3,. In the following such
secondary radio base stations 3,, . . . , 3, are denoted
secondary radio nodes 3, . . ., 3,. These secondary radio
nodes 3, .. ., 3, may e.g. comprise nodes transmitting with
lower transmission power than the primary radio

nodes 2,, ..., 2, and thus having smaller range. The primary
radio nodes 2,, . . . , 2, and the secondary radio
nodes 3,, . . ., 3, may thus constitute a heterogeneous

network (HetNet).

The communication system 1 serves a number of user
devices 5 located within a coverage area of any of the
primary radio nodes 2,, . . ., 2,, and/or secondary radio nodes
3,,...,3,. The user device 5 may be any wireless device,
able to communicate over a radio interface. The communi-
cation system 1 may serve different types of user devices:
user devices operating according to a first communication
standard, user devices operating according to a second
communication standard, user devices able to operate in
both communication standards, and/or user devices operat-
ing according to one of the communication standards and
also partly in accordance with the other communication
standard. The first communication standard may for
example be a legacy system and the second communication
standard may be a non-legacy system. As a particular
example, the first communication standard may be release
10 of LTE and the second communication may be release 11
of LTE.

Using an LTE system purely as an example; LTE Rel-11
supports component carrier bandwidths of 1.4, 3, 5, 10, 15,
and 20 MHz. In an aspect of the present disclosure, new
bandwidths are introduced into such existing I'TE standard.
Thereby in-band carrier aggregation is enabled, wherein the
component carriers can be deployed in different radio nodes,
such as the primary radio nodes 2., . . ., 2, and secondary
radio nodes 3, . . ., 3, of FIG. 2.

FIG. 3 illustrates several examples of legacy carrier and
non-legacy carrier allocated within a legacy bandwidth B;.
In particular, FIG. 3 illustrates examples on how a 1.4 MHz
legacy component carrier can be combined with an 18.6,
13.6, 8.6, 3.5, or 1.6 MHz carrier inside a legacy bandwidth
B, of 20, 15, 10, 5, and 3 MHz respectively. That is, at
reference numeral 100, a legacy bandwidth B, of 20 MHz is
illustrated. In this legacy bandwidth B, a legacy component
carrier of bandwidth 1.4 MHz (indicated by B, in the
figure) and a non-legacy component carrier of bandwidth
18.6 MHz (indicated by B, ,, /..., in the figure) are com-
bined. At reference numeral 102, a legacy bandwidth B, of
15 MHz is illustrated, comprising a legacy component
carrier of 1.4 MHz combined with a 13.6 MHz non-legacy
component carrier. At reference numeral 104, a legacy
bandwidth B, of 10 MHz is illustrated, comprising a legacy
component carrier of 1.4 MHz combined with a non-legacy
component carrier of 8.6 MHz. At reference numeral 106, a
legacy bandwidth B, of 5 MHz is illustrated, comprising a
legacy component carrier of 1.4 MHz combined with a
non-legacy component carrier of 13.6 MHz. At reference
numeral 108, a legacy bandwidth B, of 3 MHz is illustrated,
comprising a legacy component carrier of 1.4 MHz com-
bined with a 1.6 MHz non-legacy component carrier. It is
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noted that similar combinations can be made for each legacy
bandwidth. An operator that presently owns or otherwise is
authorized to use such legacy bandwidth B, may thereby
introduce non-legacy carriers within the available band-
width.

These new non-legacy component carriers of different
bandwidths thereby enables smooth introduction of non-
legacy features with existing spectrum plans and regula-
tions. Support for legacy user devices and emergency com-
munication can be provided by the narrow-band legacy
carrier (e.g. a 1.4 MHz primary carrier). To enable this for
LTE, the legacy carrier and the new carrier could both be on
the same 300 kHz frequency raster (100 kHz raster for cell
search and 15 kHz sub-carrier bandwidth raster).

FIG. 4 illustrates an aspect of the communication system
of FIG. 2. In the communication system 1, deployment of an
extension carrier may involve separating a deployment
method for basic common control information from deploy-
ment method for other types of information. Essential sys-
tem synchronization and control information is sent using a
primary layer of sparse, higher power base stations, i.e. the
multiple primary radio nodes 2, . . ., 2,, constituting a
single frequency network (SFN) where the same information

is sent from the multiple primary radio nodes 2,, . .., 2, of
the communication system 1. The primary radio
nodes 2,, ..., 2, provides coverage for a large area and form

a legacy cell 6. The primary radio nodes 2,, . . ., 2, may
transmit the information using the legacy component carrier
of bandwidth B, as described in relation to FIG. 3.

Control information and data that is specific for a par-
ticular device 5 is sent using a secondary layer of radio
nodes, i.e. the secondary radio nodes 3,, . . ., 3,. The
secondary radio node 3, provides coverage for a smaller area
and form a non-legacy cell 7,. The secondary radio
nodes 3, ..., 3, may transmit the data using the non-legacy
component carrier of bandwidth B as described in
relation to FIG. 3.

By separating the transmission of essential system syn-
chronization and control information from user device spe-
cific control information and data, nodes that solely convey
user device specific information may be turned off whenever
there is no data to send, thereby achieving power savings.
Common control information could also be sent using only
some of the nodes designated for such transmissions, i.e. the
primary radio nodes 2,, . . ., 2,, with the particular primary
radio nodes 24, . . ., 2, carrying the information changing
over time so that some of the primary radio nodes 2,, . . .,
2, may be turned off at any given time thus further increas-
ing energy efficiency.

The primary layer of radio nodes 24, . . . , 2, (constituting
an SFN) may use extended cyclic prefixes to accommodate
the reception of signals from more distant radio nodes, while

non_legacy

the data layer (i.e. the secondary radio nodes 3,, . . ., 3,) can
use normal cyclic prefixes. The secondary radio
nodes 3,, . . ., 3, transmits both the new carrier and the

legacy carrier and the problem of the carriers having differ-
ent cyclic prefixes, as described in the background section
would then occur, i.e. the carriers will not be orthogonal and
will thus interfere with each other at the receiver of the
receiving part, i.e. at the user device 5. One solution to this
is to provide the user device 5 with a low complexity
interference canceller, which can substantially improve the
performance. The interference canceller should be adapted
to remove interference from the legacy carrier before detect-
ing data on the non-legacy carrier. In a particular embodi-
ment, the interference canceller removes interference from
non-data related signals transmitted from a legacy cell (e.g.
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provided by the radio nodes 2, . . ., 2,). Examples of such
non-data related signals comprise: common reference sig-
nals (CRS), primary synchronization signal (PSS), second-
ary synchronization signal (SSS), Channel State Information
Reference Signal (CSI-RS), positioning reference signal
(PRS), physical broadcast channel (PBCH).

If the secondary radio node 3, . . ., 3,, only serves or has
within its coverage area, user devices utilizing the non-
legacy carrier, the transmission of the legacy carrier from
this radio node may be deactivated. This provides a reduc-
tion in energy consumption.

When implementing the legacy carrier component using a
system architecture as illustrated in F1G. 4, the legacy carrier
may be configured with an extended cyclic prefix. To further
enhance the energy efficiency the legacy carrier component
can be equipped with up to 6 multi-broadcast single fre-
quency network (MBSFN) sub-frames that are introduced in
order to create more time for discontinuous transmission
(DTX) in a downlink transmitter, thus again reducing the
energy consumption of the radio node.

FIG. 5 illustrates an example of a new carrier using
extended bandwidth in sub-frames of a legacy cell 6. At the
horizontal axis (x-axis) time is indicated and at the vertical
axis (y-axis), frequency is indicated. In LTE, a sub-frame
comprises 14 Orthogonal Frequency Division Multiplexing
(OFDM) symbols, in the FIG. 5 ten (10) such sub-frames are
illustrated numbered 0, 1, . . ., 9, each sub-frame being 1 ms
long. At arrow 30, i.e. the upper part of the figure, a legacy
carrier with an extended cyclic prefix is illustrated. At arrow
40, i.e. the lower part of the figure, a non-legacy carrier with
normal cyclic prefix is illustrated. The legacy carrier, having
the extended cyclic prefix, has 12 OFDM symbols per
sub-frame, while the non-legacy carrier, having normal
cyclic prefix, has 14 OFDM symbols per sub-frame.

The sub-frames of the legacy carrier may be configured as
multi-broadcast single frequency network (MBSFN) sub-
frames. In FIG. 5, the legacy cell 6 is in such MBSFN mode
and has almost empty sub-frames. In the particular illus-
trated example, sub-frames 1, 2, 3, 6, 7 and 8 are such
MBSFN sub-frames, wherein two symbols are used while
10 symbols are empty. The non-legacy carrier 30 may use
these empty sub-frames to extend the bandwidth of the
non-legacy cell 7,, i.e. sub-frames 1, 2, 3, 6, 7 and 8 of the
non-legacy carrier 40 may use extended bandwidth. 11 out
of' 14 OFDM symbols of the non-legacy carrier 40 may thus
use extended bandwidth in the cell 7, with the new band-
width.

Thus, when the legacy carrier 30 is configured with
MBSFN sub-frames, the non-legacy carrier 40 may be
extended in the frequency domain using these sub-frames.
Increased capacity is thereby provided.

The arrows indicated by reference numeral 50, illustrate
small gaps that are created due to the different cyclic prefixes
of the legacy carrier 30 and the non-legacy carrier 40.

The described use of extended cyclic prefixes may be
used in other communication system scenarios than the one
described with reference to FIG. 4. That is, also other
scenarios than the described SFN set-up may benefit from
the described use of extended cyclic prefixes. For example,
in situations wherein a delay spread in a macro cell is very
large, an extended cyclic prefix may be used for the legacy
carrier, but not for the non-legacy carrier.

FIGS. 6a and 65 illustrate examples of non-contiguous
non-legacy carrier and FIG. 7 illustrates an exemplary
communication system deploying frequency re-use in an
aspect of the disclosure.
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FIG. 6a illustrates a legacy bandwidth B, comprising a
non-contiguous non-legacy carrier B,+B;, separated by a
legacy carrier with bandwidth B,. The non-legacy carrier
should be viewed as one carrier, in the illustrated case of
bandwidth 18.6 MHz. In the particular example illustrated in
FIG. 6q, the legacy bandwidth B, equals 20 MHz, and is
divided into a legacy carrier B, of 1.4 MHz separating the
non-contiguous non-legacy carrier of Nx300 kHz MHz (B,)
and 18.6 MHz-Nx300 kHz (B,).

In FIG. 64, the exemplifying legacy bandwidth B, of 20
MHz is instead divided into a non-contiguous non-legacy
carrier of 12.8 MHz (B; in the figure) and 3 MHz (B, in the
figure). The 4.2 MHz legacy carrier is divided into three 1.4
MHz legacy carriers. The frequency resources allocated for
the legacy carrier is larger than the bandwidth of the legacy
carrier as defined in the standard in order to allow for
frequency re-use on the legacy carrier, which will be
described next.

In an embodiment, in-band frequency holes are defined,
by means of which improved support for frequency re-use is
enabled. With reference to FIG. 7, in coverage areas (cells)
denoted by 62, a first legacy carrier 63 is deployed. In
coverage areas (cells) denoted by 60, a second legacy carrier
61 is deployed. In order to avoid inter-carrier interference in
a border region 66 between non-legacy cells 67, 68, the first
and second legacy carriers 63, 61 are assigned different
non-overlapping frequencies. The respective nodes sending
the respective first and second legacy carriers 63, 61 have
the same legacy bandwidth B,, and the nodes thus use
different parts of this legacy bandwidth B, to send the first
and second legacy carriers 63, 61, respectively.

In another embodiment, in order to further reduce the
inter-carrier interference in the border region 66 between the
non-legacy cells 67, 68, the radio nodes of these border
region cells may be configured to use a reduced non-legacy
bandwidth compared to the non-legacy cells 67, 68 located
outside such border region.

In the several low-power coverage areas 67 (also denoted
cells 67), a non-contiguous non-legacy carrier of bandwidth

on_logacy (€xemplified by 18.6 MHz) is utilized, and in the
several low-power coverage areas 68 (also denoted cells 68)
a contiguous non-legacy carrier of the bandwidth B
(i.e. the exemplified 18.6 MHz) is utilized.

In the figure the two layers of radio nodes, i.e. the multiple
primary radio nodes 2,, . . ., 2,, constituting a single
frequency network (SFN) and the secondary radio
nodes 3,, . .., 3n mentioned earlier in relation to FIG. 4 are
indicated by “super-sparse SFN legacy layer” and “Non-
legacy layer”, respectively.

FIG. 8 is a flow chart over a methods implemented in a
network node. The method 10 is performed in a network
node 2,,...,2,;3,,...,3, of a communication system 1
for wireless communication, such as the one described in
relation to FIG. 2. That is, the network node 2,, . . .,
2,3, ...,3,1s configured to utilize a first bandwidth, B,
allocated in accordance with a first communication standard.
Within this first bandwidth B, a first carrier and a second
carrier are allocated. The method 10 comprises utilizing 11
the first carrier for providing access to the communication
system 1 for a user device 5. The first carrier has a first
bandwidth, B,,_,., and is configured to operate in accor-
dance with a transmission format of the first communication
standard.

The method 10 further comprises utilizing 12 the second
carrier for communication with the user device 5. That is, the
second carrier is used for providing the communication
means for the user device 5, a channel over which it
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communicates data. The second carrier may thus be seen as
providing the user device 5 with capacity. The second carrier
has a second bandwidth, B,,, /..., and is configured to
operate in accordance with a transmission format of a
second communication standard.

In an embodiment, the first carrier is configured with a
multicast broadcast single frequency network sub-frame
(MBSFN sub-frame). The method 10 comprises turning off
power amplifiers of the network node 2,, . ..,2,;3,,...,
3, during empty symbols of at least one MBSFN sub-frame.

In an embodiment, the utilizing 11 of the first carrier for
providing access comprises utilizing the first carrier for
transmitting system synchronization and/or control informa-
tion.

In an embodiment, the utilizing 12 the second carrier for
communication comprises utilizing the second carrier for
transmitting control information and/or data intended for a
particular user device 5.

FIG. 9 illustrates an exemplifying network node compris-
ing means for implementing embodiments of the methods.
In particular, the methods as described in relation to FIG. 8
may be implemented in a network node 2,, . . . ,
2,3, ...,3, of a communication system 1 for wireless
communication, such as the radio nodes described in rela-
tion to FIG. 2.

The network node 2,, ..., 2,; 3,, ..., 3, comprises
receiver unit 20 and transmitter unit 21 for receiving and
transmitting radio signaling and typically also various other
components, not illustrated, such as modulator, encoder,
decoder, antennas, radio front end circuitry etc.

The network node 2, ..., 2,;3,,..., 3, comprises a

processing unit 22. The processing unit 22 may for example
be a central processing unit (CPU), microcontroller, digital
signal processor (DSP), etc., capable of executing software
instructions, e.g. a computer program 24, stored in a com-
puter program product 23 e.g. in the form of a memory. The
processing unit 22 is thus able to retrieve data and/or
instructions from such computer program product 23.
The networknode 2, ...,2,;3,, ..., 3,, and particularly
the processing unit 22 thereof, is configured to utilize a first
bandwidth, B, allocated in accordance with a first commu-
nication standard, wherein a first carrier and a second carrier
are allocated within the first bandwidth B,. The first carrier
has a first bandwidth, B,, .., and is configured to operate in
accordance with a transmission format of the first commu-
nication standard, and the second carrier has a second
bandwidth, B,,, ;.4.4.,» and is configured to operate in accor-
dance with a transmission format of a second communica-
tion standard.

In an embodiment, the first carrier is configured with an
extended cyclic prefix.

In an embodiment, the first carrier is configured with a
multicast broadcast single frequency network sub-frame
(MBSFN sub-frame) pattern. In a variation of this embodi-
ment, the second carrier is configured to use extended
bandwidth in at least one such MBSFN sub-frame. In a
particular embodiment thereof, the second carrier is
extended in frequency domain during at least one such
MBSFN sub-frame.

In an embodiment, the second carrier is configured with
a resource block with a time-variable bandwidth.

In an embodiment, the first carrier is configured for
transmission of system synchronization and/or control infor-
mation.

In an embodiment, the second carrier is configured for
transmission of control information and/or data intended for
a particular user device 5.
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In an aspect, a computer program 24 is provided for the
networknode 2,,...,2,:3,,...,3,. The computer program
24 comprises computer program code for cooperation with
the processing unit 22. A computer program product 23 may
be provided comprising the computer program 24 and
computer readable means on which the computer program
24 is stored.

The computer program 24 comprises computer program
code which, when run on the network node 2,, . . .,
2,:3,,...,3,, inparticular the processing unit 22 thereof,
causes the network node 2,,...,2,;3,, ..., 3, to perform
the steps of: utilizing the first carrier for providing access to
the communication system 1 for a user device 5, the first
carrier having a first bandwidth, B,,_,.., and being config-
ured to operate in accordance with a transmission format of
the first communication standard, and utilizing the second
carrier for communication with the user device 5, the second
carrier having a second bandwidth, B,,,,, s.4.» and being
configured to operate in accordance with a transmission
format of a second communication standard.

In an aspect of the disclosure, a computer program
product 23 is provided. The computer program product 23
comprises a computer program 24 as described above and a
computer readable means on which the computer program
24 is stored. The computer program product 23 may for
example comprise any combination of read and write
memory (RAM) or read only memory (ROM). The com-
puter program product 23 may also comprise persistent
storage, which, for example can be any single one or
combination of magnetic memory, optical memory, or solid
state memory.

The invention claimed is:

1. A network node of a communication system for wire-
less communication, the network node comprising a pro-
cessing unit capable of executing a plurality of instructions
stored in the form of a memory, wherein the processing unit
is configured to utilize a first bandwidth, B, allocated in
accordance with a first communication standard, wherein a
first carrier and a second carrier are allocated within the first
bandwidth B,, and wherein

the first carrier has a first bandwidth, B, and is

configured to operate in accordance with a transmission
format of the first communication standard, and

the second carrier has a second bandwidth, B,,,,, ..., and

is configured to operate in accordance with a transmis-
sion format of a second communication standard,
wherein the first carrier and the second carrier are
utilized for communication with a user device, and
wherein the user device is provided with an interfer-
ence canceller to remove interference from the first
carrier before detecting data on the second carrier.

2. The network node as claimed in claim 1, wherein the
first carrier is configured with an extended cyclic prefix.

3. The network node as claimed in claim 1 wherein the
first carrier is configured with a multicast broadcast single
frequency network sub-frame pattern.

4. The network as claimed in claim 3, wherein the second
carrier is configured to use extended bandwidth in at least
one multicast broadcast single frequency network sub-
frame.

5. The network node as claimed in claim 3, wherein the
second carrier is extended in frequency domain during at
least one multi-broadcast single frequency network sub-
frame.
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6. The network node as claimed in claim 3, wherein the
second carrier is configured with a resource block with a
time-variable bandwidth.
7. The network node as claimed in claim 1, wherein the
first carrier is configured for transmission of system syn-
chronization and/or control information.
8. The network node as claimed in claim 1, wherein the
second carrier is configured for transmission of data
intended for a particular user device.
9. A method performed in a network node of a commu-
nication system for wireless communication, the network
node being configured to utilize a first bandwidth, B,
allocated in accordance with a first communication standard,
wherein a first carrier and a second carrier are allocated
within the first bandwidth B,, the method comprising:
utilizing the first carrier for providing access to the
communication system for a user device, the first
carrier having a first bandwidth, B,,,.,. and being
configured to operate in accordance with a transmission
format of the first communication standard, and

utilizing the second carrier for communication with the
user device, the second carrier having a second band-
width, B, ... and being configured to operate in
accordance with a transmission format of a second
communication standard, wherein the user device is
provided with an interference canceller to remove
interference from the first carrier before detecting data
on the second carrier.
10. The method as claimed in claim 9, wherein the first
carrier is configured with a multicast broadcast single fre-
quency network sub-frame, the method comprising turning
off power amplifiers of the network node during empty
symbols of the multicast broadcast single frequency network
sub-frame.
11. The method as claimed in claim 9, wherein the
utilizing of the first carrier for providing access comprises
utilizing the first carrier for transmitting system synchroni-
zation and/or control information.
12. The method as claimed in claim 9, wherein the
utilizing the second carrier for communication comprises
utilizing the second carrier for transmitting data intended for
a particular user device.
13. A computer program product comprising a computer
program stored in a non-transitory storage medium for a
network node of a communication system for wireless
communication, the network node being configured to uti-
lize a first bandwidth, B,, allocated in accordance with a first
communication standard, wherein a first carrier and a second
carrier are allocated within the first bandwidth B u when run
on the network node, causes the network node to perform
steps comprising:
utilizing the first carrier for providing access to the
communication system for a user device, the first
carrier having a first bandwidth, B, and being
configured to operate in accordance with a transmission
format of the first communication standard, and

utilizing the second carrier for communication with the
user device, the second carrier having a second band-
width, B,,,, sog.., and being configured to operate in
accordance with a transmission format of a second
communication standard, wherein the user device is
provided with an interference canceller to remove
interference from the first carrier before detecting data
on the second carrier.
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